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AIMS

Creating an automatic web-based
browsable interface that tracks the timing
calibration of all missions using the Crab (+
other pulsars)
Using a single code, one can avoid the
subtle differences that can be introduced
by independent processing

WHY the Crab?
Bright, constantly monitored. Used for the
calibration of most missions already!





Using different JPL
ephemerides and/or source
positions can lead to TOA
shifts by milliseconds. 
Usual requirement: use the same
JPL ephemeris and the same
exact source position for
everything, ignore proper
motion. BAD and unfeasible.

EPHEMERIS
ISSUES
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TOA Extractor



Raw data

HOW THE CODE
WORKS

Mission teams provide barycentered
data, with the agreed ephemeris and
source position. Pulsar databases
provide the spin (and orbit when
relevant) parameters and TOAs. 

Pipeline
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Folding

Delay calculation

Plotting

Ephemeris

radio TOA 
at TDB with
correct JPL
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Mission teams

Pulsar databases
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Geocentric
radio TOA

Template or
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Two peaks, each as combination of symmetric Lorentzian +
asymmetric Lorentzian
Gives numbers for each peak, uniquely identifies peaks, more
flexible, only less rigorous in ideal case.

TOA CALCULATION







CROSS CHECKS
This wealth of data allows for cross
checks between instruments. 

More precise than X-ray vs radio!







RESOURCES 
TOA calculation code:
https://github.com/matteobachetti/TOAextractor

Deadtime correction code:
https://github.com/matteobachetti/pulse_deadtime_fix



More missions
Add AAAALLLL
missions to the

archive

What next?

Web app
Current system

based on
Google Colab
works, but can
be improved

Crab science 
Systematic

study of Crab
pulse profile at

different
energies, and

possible radio/X
delays (extend
previous work

by IACHEC
members)

More Sources
Add all new

sources to the
archive

More pulsars
AAAAAALLLL the

pulsars! 
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